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CLAIMS 

1 . A method for inducing a population of T cells to proliferate, comprising: 

a) activating a population of T cells; and 

b) stimulating an accessory molecule on the surface of the T cells 
/C^Aith a ligand which binds the accessor^ molecule, the activating and stimulating steps 

thereby inducing proliferation of the T ceils. 



10 2. The method of claim 1, wherein the population of T /ells is activated by 

contacting the T cells with an anti-CD3 antibody. 

3. The method of claim 1, wherein the populatioi/of T cells is activated by 
contacting the T cells with an anti-CD2 antibody. 
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4. The method of claim 1, wherein the popuj&tion of T cells is activated by 
contacting the T cells with a protein kinase C activaton&nd a calcium ionophore. 

5. The method of claim 1, wherein the Accessory molecule is CD28. 

6. The method of claim S; whereW&e ligand is an anti-CD28 antibody. 
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7. The method of claij/h 5, where^the\ligand is a stimulatory form of a natural 
ligand for CD28. 

8. The method of cliim 7, wl$rein|t|he natural ligand is in solvable form. 

9. The method of cl^im 7,/v/ierein the natural ligandjs'fmmobilized on a solid 
phase surface. 

10. A method for stimhL&tirig a population of T cells to proliferate, comprising 
a) contacting aSpr&pulation of T cells with 

(1) a fjTSt agent which stimulates a TCR/CD3 complex-associated 
signal in the T cells; and 

(2) ^second agent which stimulates an accessory molecule on the 

surface of the T cells. 



1 1 . The methodibf claim 10, wherein the first agent is an anti-CD3 antibody. 
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12. The method of claim 1 1, wherein the anti-CD3 antibody is an eytti-human CD3 
monoclonal antibody. 

13. The method of claim 1 2, wherein the anti-CD3 antibody y/ immobilized on a 
solid phase surface. 

14. The method of claim 10, wherein the accessory molecule is CD28. 

15. The method of claim 14, wherein the second agefit is an anti-CD28 antibody. 

16. The method of claim 15, wherein the anti-C928 antibody is an anti-human 
CD28 monoclonal antibody. 
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17. The method of claim Jf0, where^jthe second agent is a stimulatory form of a 
natural ligand for CD28. 

18. The method of claim 17, wherein We natural ligand is insoluble form. 



19. The method of jtlaim 17, ^herei 
phase surface. 



20. The method of 
natural ligand for CD28. 



th^natural lig^rfa is immobilized on a solid 



claim IS, wh/rein the solid phase surface further comprises a 



21 . The method of claim 1 1 /further comprising: 

b) separating the a/ti-CD3 antibody from the T cells and the second 



agent; 



c) monitoring p/oliferation of the T cells in response to continuing 
exposure to the second agent; and 

d) restimulatiftg the T cells with the anti-CD3 antibody and the second 
agent when the rate of T cell proliferation has decreased to induce further proliferation of the 
T cells. 



35 22 - The method oyf claim 2 1 , further comprising repeating steps (b)-(d) to produce 

a population of T cells increased in number of from about 100- to about 100,000-fold the 
original T cell population. 
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23. The method of claim 22 wherein the second agent is a s^frmlatory form of 2 
natural ligand for CD28. 

24. The method of claim 23, wherein the natural ligand is in soluble form. 

25. The method of claim 23, wherein the natural liga/d is immobilized on a solid 
phase surface. 



26. The method of claim 25, wherein the solid pfcfase surface is a cell membrane. 

27. The method of claim 23, whpi€m the n&u/al ligand is B7- 1 . 



28. The method of claim 25, wherein the ns 



tural ligand is B7-2. 



29. 

comprising: 



A method for stiimilating a population o 



CID4+ T cells to proliferate, 
ofcytfefi from an individual; 



life from the peripheral Hlood 
ntiHpdies directed to surface markers 



a) obtaining peripheral bloo 

b) isolating a population of pDA + 
leukocytes by negative selection with a combitfatjtm o\ 
unique to the cells negatively selected; 

c) contacting the populat/fo4i of CD4 + T celKwth^rfanti-CD3 antibody 
immobilized on a solid ptese and a stimulatory form of a natural ligand for CD28, under 
conditions appropriate for stimulating proliferation of the T cells; 

d) separating the antj^CD3 antibody from the T cells and the natural 
ligand for CD28; 

e) monit6cing^fbliferation of the T cells in response to continuing 
exposure to the natural ligand for CD2jS by examining cell size or determining the level of 
expression of a cell surface molecule 

f) restimulating rfie T cells with the anti-CD3 antibody and the 
stimulatory form of the natural liganfd for CD28 when T cell size has decreased or the level of 
expression of the cell surface mole/ule has decreased to induce further proliferation of the T 
cells. 



30. The method of cl; 
a population of T cells increased 
original T cell population. / 



fim 29, further comprising repeating steps (d)-(fj to produce 
in number of from about 100- to about 100,000-fold the 
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3 1 . The method of claim 30, further comprising genetically transducing the T cells 
and restoring the transduced T cells to an individual. 

32. A method of treating HIV infection in an individual, comprising: 

a) obtaining peripheral blood leukocytes from the i/dividual; 

b) isolating a population of CD4+ T cells from th/peripheral blood 
leukocytes by negative selection with a combination of antibodies dfrected to surface markers 
unique to the cells negatively selected; 

c) contacting the population of CD4+ T cells/vith an anti-CD3 antibody 
and a stimulatory form of a natural ligand for CD28, under conditions appropriate for 
stimulating proliferation of the T cells; 

d) separating the anti-CD3 antibody fror/ the T cells and the natural 
ligand fro CD28; 

e) monitoring proliferatioy^f the T c^lls in response to continuing 



exposure to the stimulatory form of a naturaHigand 
determining the level of expression of a 
0 restimulating the 
has decreased or the level of expression of the 
further proliferation of the T cells; 

g) repeating stetfs (d)-(l) to pfotiuce a t> 
increased in number of from about AO-to about /000-fold 

h) restoring the T cells to t)i? individual 



'28 by examining cell size or 
[edule; 

anti-Cp3 antibody when T cell size 
molecule has decreased to induce 



mlation of CD4 + T cells 
[e\original T cell population; and 



25 form. 



33. The method of clai n 32, whefre/in the natural Hgan\forCp28 is in a soluble 



34. The method of claimed, wl)brein the natural ligand for CD28 is immobilized 
on a solid phase surface. 

30 33 * The method of claim 32,yfurther comprising rendering the T cells resistant to 

HIV infection. 



34. The method of claim 33, wherein the T cells are rendered resistant to HIV 
infection by contacting the T cells wijpi at least one anti-retroviral agent which inhibits HIV 
35 replication or viral production. 
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35. The method of claim 33, wherein the T cells are render/d resistant to HIV 
infection by genetically transducing the T cells to produce molecules/vhich inhibit HIV 
infection or replication. 

36. The method of claim 29, wherein the peripheral Wood leukocytes are obtained 
from an individual afflicted with an immunodeficiency associated with a genetic defect and 
the method further comprises genetically transducing the T c^ls to correct for the defect and 
restoring the T cells to the individual. 

37. A method for selectively inducing differentiation of a population of CD4+ T 
cells into TH1 cells comprising contactinRthe-popiilatiorf of CD4+ T cells with 

(1 ) a first agent whyrfiactivates T^beMs; and 

(2) an anti-CD2^antibody to selec^Vf ly stimulate the differentiation of 
the CD4+ T cells into TH1 cells; 

38. The method o/claim 37, wherein th^fij-st qgent stimulates a TCR/CD3 
complex-associated signal irf the T cells. 



39. The method/of claim 38, wheremfthe first 




i-CD3 antibody. 



40. The methodjof claim 39, wjfbrejjh anti-CD3 antibody is an anti-human CD3 
monoclonal antibody. 



41. The method oi 
25 solid phase surface. 



39, wherein the anti-CD3 antibody is immobilized on a 



42. The method of claim 37, wherein the first agent is an anti-CD2 antibody. 

43. The method of claim 37, )Vherein anti-CD28 antibody is an anti-human CD28 
30 monoclonal antibody. 
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44. A method for selectively! inducing, differentiation of a population of CD4 + T 
cells into TH2 cells comprising contacting the population of CD4+ T cells with 

(1 ) a first agent which activates T cells; and 

(2) a natural ligand/for CD28 to selectively stimulate the differentiation of 
CD4+ T cells into TH2 cells. 



45. The method of claim ft4, wherein the natural ligand is in soluble form. 
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46. The method of claim 44, wherein the 
phase surface. 

47. The method of claim 46, wherei 

48. The method of claim 44, whereiii the n; 



49. The method of claim 44, wherein tfce^iatural ligand is B7-2 
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and is immobilized on a solid 



ase surface is a cell membrane. 




